IJA PA3MT OJIOTMH, 48 , 5, 2014 


y/JK 576.893.195 

3APA5KEHHOCTB MHKPOCnOPHAHflMH (MICROSPORIDIA) 
HH3IUHX PAKOOBPA3HMX (COPEPODA, CLADOCERA) 
3AIIA£HOH CHBHPH 

© B. B. JlyKbfiHueB, 1 A. B. CmviaKOBa 2 

HaquoHajitHbiH Hccjie^oBaTejibCKHH Tomckhh rocy^apcTBeHHMH yHHBepcHTeT 
1 HHH 6HOJiorHH h 6ho<})H3hkh Try, 

2 Kacf)eApa 30ojiorHH 6ecno3BOHOHHbix 
np. JleHHHa, 36, Tomck, 634050 
12 E-mail: omikronlab@yandex.ni 
IIocTynHJia 13.10.2014 

ripH H3yneHHH >KH3HeHHbIX UHKJIOB MHKpOCnOpHAHH KpOBOCOCymHX KOMapOB CeM. 
Culicidae h noncKe hx AonojiHHTejibHbix xo3aeB y 19 bhaob HH31UHX paKoo6pa3Hbix 3a- 
na^HOH Cn6npn o6Hapy>KeHbi bhabi, npoxoAflmne b paKoo6pa3HOM jih6o nojiHbiii >kh 3- 
HeHHblH UHKJ1, JIh6o OAHH H3 3TanOB CJIO^CHOrO )KH3HeHHOrO UHKJia. flaHHbie CeKBeHHpOBa- 
hhh McpPHK MHKpocnopH^HH H3 KonenoA noKa3ajiH, hto Acanthocyclops vemistus Nor¬ 
man, Scott MO>KeT 6biTb npoMe^cyTOHHbiM xo3ahhom j\Jin Amblyospora rugosa Simakova, 
Pankova, 2005 H3 KOMapa Ochlerotatus cataphylla Dyar, a Acanthocy clops reductus 
(Chappuis) — AJM Trichoctosporea pygopellita Larsson, 1994 H3 KOMapa Oc. excrucians 
(Walker). MiiKpocnopnAHH H3 Aa(j)HHH Daphnia cristata Sars h D. piilex Leydig no yjibT- 
pacTpyKTypHbiM npH3HaKaM OTHeceHbi k poAaM Bervaldia Larsson, 1981 n Agglomerata 
Larrson, Yan, 1988. 3apa>KeHHOCTb npnpoAHbix nonyjiflijHH paHKOB HH3Kaa, okojio 2%. 
MaKCHMajibHaa 3apa>KeHHOCTb OTMeneHa bo BpeMeHHbix BOAoeMax c KOHija anpejia ao ce- 
pe^HHbi Maa. 

Kmoueebie cjioea: MHKpocnopHAHH, yjibTpacTpyKTypa, Mop(])OJiorHfl, anioooTOJiornfl, 
MoneKyjiHpHaa (jmjioreHHfl, Copepoda, Cladocera. 


K HacTO^meMy epeMeHH y KonenoA onncaHO 50 bhaob MHKpocnopHAHH 
9 poaob (Bronnvall, Larsson, 2001), y KJiaAomep — 30 bhaob 9 poaob (Larsson 
etal., 1996). CornacHO JiHTepaTypHbiM a^hhmm, MHKpocnopHAHH H3 panKOB 
othochtca k 3 rpynnaM. J\bq H3 hhx npeACTaBJieHbi bhaom, poACTBeHHbiM hjih 
He pOACTBeHHbIM MHKpOCnOpHAH^M KOMapOB, HO CBOHCTBCHHblM HMCHHO 3THM 

xo35ieBaM (BnATMaHH, CoKonoBa, 1994; Vavra, Larsson, 1994; Friedrich etal., 
1996; Larsson etal., 1996; Voronin, 1996; Vavra etal., 1997, 2005; Refardt 
et al., 2002; Refardt et al., 2008; Freeman, Sommerville, 2009), k TpeTben npn- 
HaAJie>KaT sham, oahh H3 OTanoB cno^CHoro TpHMopcjmoro ijHKJia KOTopbix 
npOXOAHT B paK006pa3H0M - AOnOJIHHTeJIbHOM X 03 HHHe, HTO nOATBep>KAaeT- 
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cji 3KcnepHMeHTajibHbiMH n MOJieKyjiHpHO-reHeTHnecKHMH HCCJie^oeaHHHMH 
cjio>KHbix uhkjiob MHKpocnopHAHH KpOBOCOcyujHx KOMapOB (Andreadis, 1985, 
1988; Swenney etal., 1985, 1988, 1989, 1990, 1993; Avery, Undeen, 1990; 
Becnel, 1992; White etal., 1994; Becnel, Andreadis, 1998; Vossbrinck etal., 
1998; Micieli etal., 2000; Andreadis, Vossbrinck, 2002; Vossbrinck etal., 
2004). 

OnncaHHfl MHKpocnopH^nii H3 hh3uihx paicoo6pa3Hbix BezjyTca rnaBHbiM 
o6pa30M no yjibTpacTpyKTypHbiM ocoGeHHOCT^M CTa^nn >KH3HeHHoro unmia, 
pa3BHBaK)m,HxcH b ^HHHHKax h/hjih reMOuene pauicoB n npHBO^JimHx k hx rn- 
6ejin, a Taioice no AaHHbiM ,H,HK-aHajiH3a. BonpocaM OKOJiornn n 3 iih300tojio- 
rnn, KaK npasnjio, y^einieTCfl Mano BHHMaHHfl. 

B HacTOHmien pa6oie npnBO^TCH 20-jieTHne .qaHHbie no 3apa>KeHHOCTH 
MnKpocnopn^raMn npnpo^Hbix nonyjwu,HH HH3mnx paKOo6pa3Hbix Ha Teppn- 
TOpnn 3ana,aHon CnGnpn, a Taioice no Bn^OBOMy pa3HOo6pa3mo, 3KOJiornn n 
3nn300TOJiornn 3thx MnKpocnopn^nn. 


MATEPHAJI H METO^HKA 

HccjTeAOBaH™ npOBe^eHbi b TeneHne 1992—2012 rr. Ha TeppHTOpnax 
Tomckoh, KeMepOBCKon n HobochGhpckoh o6jiacTen 3anaAHon Cn6npn. 06- 
cne^OBaHbi BOztoeMbi 4 ochobhbix rpynn: MaTepnKOBbie nocTOJiHHbie; MaTepn- 
KOBbie BpeMeHHbie, o6pa30BaBuinecH nocjie TaaHHfl CHera, nyroBbie n jiecHbie 
3a6ojiOHeHHOCTn; nonMeHHbie nocTOJiHHbie BO^oeMbi; nonMeHHbie BpeMeHHbie 
BO^OeMbl. 

Ha 3 apa^ceHHOCTb MHKpocnopn^HHMn nccne^OBaHM HH3mne paicoo6pa3- 
Hbie 3 otpmaob: Cladocera — 112 200 3K3. (Daphniidae: Daphnia Muller), Ca- 
lanoida — 12 600 3K3. (Diaptomidae: Diaptomus Westwood), Cyclopoida — 
76 660 3K3. (Cyclopidae: Mesocyclops Sars, Macrocyclops Claus, Acaniho- 
cyclops Kiefer n Encyclops Claus). 

PaKoo6pa3Hbix OTp^^a Cladocera onpe^ejuuiH no onpe,ztejinTejno E. O. Ma- 
HynnoBon (1964) n no onpe^ejinTeJiio npecHOBo^Hbix 6ecno3BOHOHHbix eBpo- 
nencKon uacTn CCCP (1977), paicoo6pa3Hbix OTpa^a Cyclopoida no onpe^enn- 
Tejno B. P. AneKceeBa (1995). 

B na6opaTOpHH bo^hbix rn,apo6HOHTOB npocMaTpnBajin Ha TeMHOM (j)OHe 
MHKpocKona MEC-10 rjix BbniBjieHHfl oco6en, 3apa^ceHHbix MHKpocnopn^ra- 
mh. Oco6en c H3MeHeHHon OKpacKon npOKaJibmaJin tohkoh union & m nposep- 
kh HajinHHH cnop napa3HTa. 

Ma3Kn (JinKcnpoBajin MeTHJiOBbiM cnnpTOM 1— 2 mhh, 3aTeM Kpacnjin 
a3yp-303HH0M, no rHM3a-PoMaHOBCKOMy (Bopohhh, Hccn, 1974). six cbcto- 
boh MHKpocKonnn ncnonb 30 BaHbi MHKpocKon ME-30S npn yBejinueHnn 
X1000 n «Axiostar plus» (Zeiss, TepMaHra) npH yBennueHnn X1200. Pa 3 Mepbi 
OKpameHHbix cnop, CTa^nn pa3BHTHji n cnopo<j)OpHbix ny3bipbKOB ycTaHaBJin- 
Bann npn 25 H3MepeHrax c noMombio OKyjmpMHKpOMeTpa hjih nporpaMMHoro 
o6ecneHeHH5i AxioVision.Rel.1.0. 

J\jm 3JieKTp0HH0n MHKpocKonnn ncnojib 30 BaHbi o6in,enpnHflTbie MeTO^bi 
(Yhkjih, 1975; Undeen, Vavra, 1997; Mnjuiep, CnMaKOBa, 2009). YjibTpaTOH- 
Kne cpe 3 bi TOJimnHon 60—100 hm roTOBHJin Ha yjibTpaTOMe «Ultrotome III» 
(«LKB», LLlBeura). npenapaTbi npocMaTpnBajin b ojieKTpOHHOM MHKpocicone 


359 


«JEM-100 CXII» («JEOL», JInoHHfl) npH ycKOpaiomeM HanpJDKeHHH 80 kB. 
Bee pa3Mepbi ycTaHaBJiHBajiH npH 30 H3MepeHH*ix. 

J\jix MOJieKyji^pHO-reHeTHnecKHx HCCJie^OBaHHH Hcnojib30BaHbi CTaH^apT- 

Hbie MeTO^bi HCCJieAOBaHHH (Vossbrinck etal., 1998; Simakova et al., 2008). 
JSjin MOJieKyji^pHO-(|)HJioreHeTHHecKHx HCCJie,zjOBaHHH npOBe^eHO ceKBeHHpo- 
BaHHe 7 H30JIJIT0B MHKpOCnOpH^HH. 


PE3YJIbTATbI H OBCy^EHHE 

3nH30 0 T 0 J 10 rHH MHKp0Cn0pH,ZJH030B 
HH3IHHX paK006pa3HbIX 

Ha TeppHTOp™ 3ana,zjHOH ChGhph MHKpocnopH^nn o 6 Hapy)KeHbi b npn- 
po^Hbix nonyji^urax 19 bh^ob paKOo6pa3Hbix: Acant'hocyclops americanus 
(Marsh), A. rediictus (Chappuis), A. venustus (Norman et Scott), A. vernalis 
(Fisher), Cyclops insignis Claus, C. scutifer Sars, C. strenuous Fisher, Diacyc- 
lops bicuspidatiis (Claus), D. limnobius Kiefer, Macrocyclops albidus Jurine, 
Megacyclops viridis (Jurine), Mesocyclops leuckartii (Claus), Thermocyclops 
asiaticus Kiefer, Th. dybowskii (Lande), Th. rylovi (Smirnov), Metacyclops mi- 
nutus (Claus), Daphniapulex Leydig, rpynna bh^ob D. cristata Sars. 

Cnen,H(])HHHbIMH oGnTaTeJWMH BpeMeHHbIX BO^OeMOB CO CHerOBbIM HJIH 
^o^eBbiM nmaHHeM, nepecbixaiomux neTOM, abjuhotca Cyclops strenuus , 
Acant'hocyclops vernalis , Metacyclops minutus ; ocTanbHbie sn^bi xapaKTepHbi 
JXJlft JTHTOpaJIH KpynHbIX H MeJIKHX BO,ZtOeMOB. y Bcex BH^OB KOJlHHeCTBO reHe- 
pau,HH MeraeTCH b 3aBHCHMOCTn ot noro^Hbix ycnoBnii: pauKH nepeHoarr Bbi- 
CbixaHne BO,a;oeMa Ha pa3Hbix CTa^H^x (HaynjiHajibHbix, Koneno^HTHbix, b ah- 
ueBbix MemKax), B3pocjibie caMUbi h caMKH nocne orranBaHmi BO^oeMOB uqhb- 
JHIIOTCfl OHeHb GbICTpO. C 3T0T0 5Ke BpeMeHH B HHX o 6 Hapy>KHBaK)TCfl 3pejlbie 
cnopbi napa3HTOB. 

Ce30HHaa ^HHaMHKa 3apa^ceHH0c™ xoporno npocjie)KHBaeTCfl jinmb bo 
B peMeHHbix Bo^oeMax, r^e OKCTeHCHBHOCTb 3apa>KeHHfl nonyjwuHH paicooS- 
pa3Hbix BecHOH h b Hanane neTa OKa3anacb MaKCHMajibHoft: b anpejie h Hanajie 
Man bo BpeMeHHbix BO^oeMax 3apa)KeHbi (b pa3Hbie ro,ztbi HCCJie^OBaHHii) y 
Cyclops scutifer , Thermocyclops rylovi , Th. asiaticus — ro 2.5 % oco6en; y Z)z- 
acyclops limnobius h D. bicuspidatus — jx o 2.25 %, y Acant'hocyclops reductus , 
A. vernalis , C. strenuus — ot 1.5 no 2 %. C cepe^HHbi Maa 3apa^ceHHOCTb Ha- 
HHHaeT cHH^aTbc^, b HioHe—HioJie BCTpenaiOTc^ numb e^HHHHHbie 3apa^eH- 
Hbie 3K3eMnjiflpbi (Bo^oeMbi nepecbixaiOT). XapaKTepHo, hto b pacnoJio^eH- 
hmx pazjOM nocTOAHHbix BO^oeMax 6onee pa3Hoo6pa3eH bh^oboh cocTaB 3apa- 
^ceHHbix paKOo6pa3Hbix, ho noica3aTejiH 3apa^ceHHOCTH no OT^ejibHbiM bh^bm 
3HanHTejibHO HH)Ke. B aBrycTe, ceHTJibpe h oicniGpe 3apa^ceHHbie pauKH He 06- 
Hapy^ceHbi. 

floHBJieHHe 3apa^ceHHbix pauKOB cpa3y nocne TajiHHJi CHera roBOpHT 06 
yxo^e HH(J)HUHpOBaHHbIX ocobeil C paHHHMH CTa^H^MH pa3BHTHH napa3HTa b 
,zmanay3y npH noBbimeHHH TeMnepaTypbi BO,ztbi hjih nepecbixaHHH BO^oeMa b 
npe^bi^ymeM ce30He. 

3apa)KeHHbie MmcpocnopHamiMH oco 6 h po,zta Daphnia BCTpenaiOTCfl bo 
Bcex HCCJie^yeMbix BO,zjoeMax (BpeMeHHbix h nocTO^HHbix, MaTepHKOBbix h 
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noHMeHHbix) b eeceHHe-jieTHHH nepHOA- 3KCTeHCHBH0CTb 3apa>KeHH5i npHpOA- 
Hbix nonyji^uHH bo Bee toam HCCJieAOBaHHH He3HaHHTejibHa*i h cocTaBjmeT b 
cpe^HeM 0.01 %. 

H3yneHHe bhciiihhx chmiitomob 3a6ojieBaHH*i noKa3ajio, hto 3apa^ceHHbie 
MHKpocnopH^raMH paKOo6pa3Hbie HMeiOT MaTOBO-6ejiyio jih6o cnerKa opaH- 
)KeByio OKpacKy. npH otom y panKOB MeHfleTCfl CTpyKTypa opraHOB, Ha6moAa- 
eTca OTcyTCTBHe KpynHbix )KHpOBbix OTJio^ceHHii. HeTKHe npn3HaKH npo^BJie- 
hha MHKpocnopH,aH03a Ha6jiK)^aK)TCH TOJibKO c HananoM cnoporeHe3a. Co- 
ruacHO rHCTOJioraHecKHM HCCJieAOBaHHJiM, kjictkh napa3HTOB 3anojiH5noT 
npeHMymecTBeHHO Becb reMOuejib xo3HHHa, a HHorzja jiOKajiH3yiOTC5i b ahhhh- 
pcax B3pocjibix caMOK (BepOHTHO, ohh npe^CTaBJifliOT co6oh ctbahh TpaHCOBa- 
pHaubHOH nepe^aHH). 


CoCTaB MHKpOCIIOpH^HH y HH3UIHX paKOo6pa3Hbix 

riocKOJibKy b cGopax OTcyTCTBOBajiH panKH co ctbahamh pa3BHTH5i napa3H- 
tob (a npeHMymecTBeHHO Gbijih oco 6 h co 3pejibiMH cnopaMH), BHAOBaa hach- 
THC^HKauHfl MHKpocnopHAHH OKa3anacb 3aTpyAHeHa. O^HaKO royneHHe yjibT- 
pacTpyKTypbi 3pejibix cnop noica3ajio hx Gojibinoe pa3HOo6pa3He, hto no3BOJiH- 
jio pa3^ejiHTb HCCJie^OBaHHbie bham MHKpocnopHAHH H3 KonenoA Ha 8 rpynn, 
o6o3HanaeMbix KaK Microsporidium , TaK KaK hx TaKCOHOMHHecKaa npHHaAJie)K- 
HOCTb OKOHnaTejibHO He onpeAejieHa. BbiAejieHHbie rpynnbi h30jwtob, o6pa3ya 
cnopbi npeHMymecTBeHHO BepeTeHOBHAHOH (J>opMbi h KpynHbix pa3MepOB ao 

10 - 14 MKM, pa3JIHHaiOTCfl MOKAy C060H no MOp(J)OJIOrHHeCKHM H yJIbTpaCTpyK- 

TypHbiM npH3HaKaM (Ta6ji. 1; pnc. 1, a—e , cm. bkji.; pnc. 2, a , 6 , cm. bkji.). 

ComacHO AaHHbiM no yjibTpacTpyKType cnop, cpeAH MHKpocnopHAHH, Bbi- 
^BJieHHbix HaMn y KonenoA, MoryT Gbitb KaK npeACTaBHTejin bhaob co cjio>k- 
hhmh ^cn3HeHHbiMn uHKJiaMH TpHMOp(J)Hbix pOAOB Amblyospora Hazard, 01- 
dacre, 1975, Parathelohania Codreanu, 1966 h Trichoctosporea Larsson, 1994, 
TaK n bham, cBoncTBeHHbie panKaM h He OTHocanmecfl k MHKpocnopHAHJiM ko- 
MapOB, bo3mo>kho, cneu;H(J)HHHbie nun paKOo6pa3Hbix. TaK, HanpHMep, Micros¬ 
poridium sp.2 (raomiTbi Ns 1446, 1447) H3 Acanthocyclops verncilis HMeeT Ta- 
zetia-nojxo^ny\o cnoporoHHio h o6pa3yiOT 7V/z^//a-noAo6Hb]e cnopbi (pnc. 2, 
a), a Microsporidium sp.3 (H30JWTbi N° 1481, 1517) H3 Diacyclops bicuspidatus 
h Mesocyclops leukarti — Bohuslavia-nojioftHbie cnopbi (pnc. 2, 6 ). 

H3yneHne yjibTpacTpyKTypbi cnop MHKpocnopHAHH H3 panKOB pOAa Daph- 
nia noKa3ano hx MeHbinee MOp(J)OJiorHHecKoe pa3HOo6pa3He. TaK, y rpynnbi 
bhaob Daphnia cristata Sars mbi o6Hapy}KHJiH MHKpocnopHAnn, no yjibTpa- 
CTpyKType OTHocanmecfl k pOAaM Bervaldia Larsson, 1981, ay D. pulex Ley- 
dig — k Agglomerata Larrson et Yan, 1988 (pnc. 2, s, z). 

B uejrnx noHCKa npOMe^cyTOHHbix xo3aeB MHKpocnopHAnn KpOBOCocymnx 
KOMapoB, nMeiomnx cJio^KHbie >KH3HeHHbie uhkjim, hjih >Ke jxm noATBep^Ae- 
hha Toro, hto o6Hapy>KeHHbie hbmh y panKOB MHKpocnopHAnn othocatca k 
cnen,n(J)nHHbiM napa3HTaM othx xo3JieB, hbmh npOBeAeHbi MOJieKyjmpHo-reHe- 
THHecKne nccjieAOBaHHfl MHKpocnopHAHH H3 hh3iuhx paKOo6pa3Hbix, co6paH- 
hbix b BOAoeMax 3anaAHoii Ch 6 hph. 

aHHbie no HyKJieoTHAHbiM nocjieAOBaTejibHocTflM ynacTKa reHa Majioii 
cy6i>eAHHHUbi pH6ocOMajibHOH PHK (MCpPHK) nojiyneHbi jxm 6 h30jwtob 
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Piic. 1. VnbTpacTpyKTypa Heii^eHTH(J)HqHpoBaHHBix cnop MHKpocnopii^iiH H3 hh3iuhx paKOo6pa3- 

hbix 3ana,HHOH Ch6hph. 

a — Microsporidium sp. 1 H3 Diacyclops bicuspidatus Acanthocyclops vernalis ; 6 — Microsporidium sp. 4 H3 
Diacyclops bicuspidatus , Cyclops strenuus, Mesocyclops leukarti\ e — Microsporidium sp. 5 H3 Acanthocyclops 
vernalis ; z — Microsporidium sp. 6 H3 Cyclops scutifer\ d — Microsporidium sp. 7 H3 Acanthocyclops venustus ; 
e — Microsporidium sp. 8 H3 Cyclops scutifer. 

Fig. 1. Ultrastructure of] unidentified microsporidian spores from lower crustaceans in Western Si¬ 
beria. 


K c. 361 



PhC. 2. VjIbTpaCTpyKTypa H£eHTII())HltHpOBaHHE>IX cnop MHKpOCnOpH£HH H3 HH3UIHX paKOo6pa3HI»IX 

3ana^HOH Ch6hph. 

a — 7uzetia-noj\o6m>iQ cnopbi H3 Acanthocyclops vernalis\ 6 — Bohuslavia-x\oj\o6m>ie cnopbi H3 Mesocyclops 
leukarti\ s — Benaldia-x\oj\o£>m>\e cnopbi H3 Daphnia cristatcr, z — Agglomerata- no^o6Hbie cnopbi H3 Daphnia 

pulex. 

Fig. 2. Ultrastructure of identified microsporidian spores from lower crustaceans in Western Siberia. 
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T a 6 n n n a 1 

XapaKTepHCTHKa MHKpOCnopHflHH H3 HH3LUHX paK006pa3HbIX 3ana^HOH CnSupH 


Table 1. Characteristics of microsporidians from lower crustaceans in Western Siberia 


Bh,ZI MHKpOCnopH,3H 

H Ns H30JMT0B 

Xo3jihh 

Mecro h BpeMJi 
obHapyaceHHJi 

CeKpeT 

3nHcnopanbHoro 

npodpaHCTBa 

PaaMepbi 
(JlHKCHpOBaH- 
Hbix cnop, 

MKM 

^HCHO H 

$opMa cnop 

TojmiHHa 
o6ojiohkh 
cnop, HM 

Hhcjio 

BUTKOB nT, 
UnaMeTp, 
hm) 

nn 

(KOJIHHeCTBO 

nacTen) 

Microsporidium sp. 

Diacyclops bi- 

BpeMeHHBie 

3epHHCTBIH cex- 

9.8—9.9X 

y^JIHHeHHO- 

150 

11—14 

(2) KpynHO- 

1 (H30JI5ITBI 1427, 
1431, 1454, 1459, 
1461, 1462, 1467, 
1483, 1486, 1490), 
pnc. 1, a 

cuspidatus , 
Acanthocyc- 
lops vernalis 

MaTepmco- 
BLie H nOCTO- 
aHHBie noii- 

MeHHtie bo- 

^oeMBi, an- 
pejit—Man 

peT, o6pa3yio- 
IIIHH XJIOTIBC- 

BH^HBie CKOn- 
Jiemw, h Tpy6- 
HaTBiil ceKpeT, 
HHorzta cB^3aH- 
HBIH C 060JI0q- 
KaMH cnopoH- 

TOB 

3.1—3.3 

oBajiLHtie no 

16 b cn 

3K- 30 

3H - 120 

(120) 

nJiacTHHna- 

TBIH, nJIOT- 

HOnJiaCTHH- 

naTBiil 

Micro sporidium sp. 

Acanthocyclops 

BpeMeHHtiH 

? 

9.7—9.8X 

Y^JIHHeHHO- 

80 

2254 18 

(2) njioTHo- 

2 (H30JLSTBI 1446, 
1447) Tuzetia-no- 
£o6m>ie, pnc. 2, a 

vernalis 

MaTepHKo- 
BblH BO^OeM, 
jiecHaii 3a6o- 
JIOHeHHOCTB, 

anpenB 


4.4—4.5 

OBajiBHbie 

(Ojinace k «6y- 

TblJIKOBHfl- 
HOH») no 1 B 

cn 

3K 40 

3H 40 

(150) 454 
(120) 

njiacTHHna- 

TLIH, BC3H- 

KyJiapHLIH 

Micro sporidium sp. 

Diacyclops bi- 

rioCTOaHHBIH 

3epHHCTBIH H 

4.6—4.7x 

rpyineBH^HBie 

120 

5 (110) 

(1) nnoTHo- 

3 (H30JI5ITI>I 1481, 

1517) — Bohus- 
lavia-Tioj\o6m>ie y 
pnc. 2, 6 

cuspidatus , 

Mesocyclops 

leukarti 

nOHMeHHBIH 
Bo^oeM, Mail 

TpySqaTBm 
ceKpeT, 33HH- 
MaiomnH npax- 

THHeCKH BCK) 
nojiocTL CIT 

1.9—2.0 

no 16—32 

b cn 

3K- 40 

3H - 80 


nnacTHHqa- 

TLIH 

Micro sporidium sp. 

Diacyclops bi- 

BpeMeHHtie 

3epHHCTBIH H 

8.6—8.7x 

OBajiBHBie no 

170 

854 (100) 

(2) KpynHO- 

4 (H30JIHTBI 1463, 
1514, 1515, 1519, 
1522, 1523, 1524, 
1535), pnc. 1, 6 

cuspidatus , 
Cyclops stre- 
nuus , Meso¬ 
cyclops leu¬ 
karti 

MaTepuKo- 
Bbie, nocTO- 
aHHBie noii- 

MeHHBie BO- 
floeMBi, Mail 

TpySnaTBiH 

5.2—5.3 

1 b cn 

3K - 30 

3H - 140 


njiacTHHna- 

TBIH, nJIOT- 

HOnnaCTHH- 

naTbin 
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Microsporidium sp. 

Ac an tho cyclops 

C(|>arHOBoe 6o- 

3epHHCTBIH, HHO- 

8.1—8.3X 

OBaJIbHBie, HHO- 

100 

3 (100) 

(2) KpynHOKa- 

5 (H30JIHTBI 1559, 
1577), pnc. 1, e 

vernalis 

jioto, Tom- 
cicaa o6ji., 

Man 

nja o6pa3yio- 
mnn xnonbe- 
BHflHbie CKOn- 
jieHHa, jihGo 

Jie^KailJHH CBO- 

6ojjho b nojio- 
cth ny3biptKa 

2.5—2.6 

r#a HeMHoro 
H3orHyTbie no 

16 b cn 

3K — 20 

3H- 80 


MepHblH, 

njioTHonjia- 

CTHHHaTblH 

Microsporidium sp. 
6 (H30JIHT 1491), 

pHC. 1, 2 

Cyclops scutifer 

nOCTOHHHBIH 
nOHMeHHBIH 
Bo^oeM, Mail 

? 

9.5— 10.8X 
4.7—5.7 

rpyineBH^Hbie, 
c HeSojibinon 

BOmyTOCTbK) 

Ha 3a^HeM no- 
jnoce no 1 

b cn 

120 

3K — 20 
3H — 100 

18 (110) 

(1) njioTHonjia- 
CTHHHaTblH 

Microsporidium sp. 
7 (H30JIHT 1717), 
pnc. 1, d 

Acanthocyclops 
venus tus 

BpeMeHHBIH 

\ta- 

TepHKOBBIH 
Bo^oeM, jiec- 
Haa 3a6ojio- 
HeHHOCTb, 

Mail 

? 

10.9 -ll.Ox 
3.6—3.9 

YflJIHHeHHO- 
oBajibHbie no 

16 b cn 

110 

3K- 30 

3H - 80 

28 (110) 

(1) njiacTHHna- 
TblH 

Microsporidium sp. 

Cyclops scutifer 

BpeMeHHbie h 

3nHcnopajn>Hoe 

13.3 -13.5X 

y^JIHHeHHO-HH- 

160 

16—17 

(2) KpynHOKa- 

8 (H30JIHTH 1918, 
1919), pnc. 1, e 


nocToaHHbie 

MaTepHKo- 
Bbie h non- 

MeHHbie bo- 

^oeMbi, Man 

npOCTpaHCTBO 
o^Hopo^Hoe, 
BepoaTHo, BO- 
Kpyr cnop HMe- 
eTca cjiH3HCToe 

BemecTBo 

3.8—4.0 

HeBH^Hbie no 

16 b cn 

3K- 20 

3H — 140 

(130) 

MepHbin c He- 
0£H0p0£HbIM 
co^epacHMbiM, 
cpe^HeKaMep 
HblH C 3epHH- 
CTHM CO^ep- 

aCHMblM 


IlpHMeqaHHe. ? — HeT n aimtix, CU — cnopotJiopHtiH ny3tipeK, IIT — nonapHaa TpySica, nil — nonaponiracT, 3K — 3K30cnopa, 3H — SH^ocnopa. 










MHKpocnopH^HH H3 Konenou (Ta6ji. 2). YcTaHOBJieHO, hto Ka^bift h30juit 
Microsporidium diacyclopy (Ns 1765), M. thermocydopy (Ns 1766), M. ameri- 
camis (Ns 1768), M. limnobius (Ns 1769) H3 paKOo6pa3Hbix Diacydops sp., 
Thermocydops sp., Acanthocydops americanus h D. limnobius cooTBeTCTBeH- 
ho, coraacHO ,H,HK-aHajiH3y, npe^CTaBJuieT co6oh cneuHajiH3HpOBaHHbin bur 
(BH^OBbie Ha3BaHH^ MHKpOCnOpH^HH UaHbl no pOZJOBbIM H BH^OBblM Ha3BaHH- 
am xo3fleB-Koneno,a). 3th bhubi paHee He 6buin H3yneHbi n onncaHbi, ohh 
6jIH3KOpO£CTBeHHbI MHKpOCnOpH^HHM H3 UpyTHX paK006pa3HbIX, RJVl KOTOpbIX 
nojiyneHbi uaHHbie cnKBeHCOB reHa pPHK (Binucleata daphniae Refardt et al., 
2008; Berwcildici schaefernai Vavra et Larsson, 1994, Larssonia obtnsa Widt- 
mann et Sokolova, 1994, Gurleya daphniae Friedrich etal., 1996, G. vavrai 
Green, 1974 — napa3HTOB Rafyuuu, a tbktkc Marssoniella elegans Vavra et al., 
2005 — napa3HTa panica Cydops vidnus Uljanin). K co^caneHmo, b HacTOfliuee 
BpeMH He yzjajiocb nojiyHHTb uaHHbie no yjibTpacTpyKType CTauHH )KH3HeHHoro 
UHKJia BblflBJieHHblX HaMH BH^OB, nOOTOMy 3aBepLLIHTb HX nOJIHOUeHHOe onn- 
caHne He npeucTaBHJiocb bo3mo^chbim. OuHaKO uaHHbie ceKBeHHpOBaHHfl 
MCpPHK CBHAeTeJIbCTByiOT 0 TOM, HTO 3T0 HOBbie BURbl napa3HTOB. 

Ffo JiHTepaTypHbiM uaHHbiM, npOMejKyTOHHbie xo3aeBa BbuiBJieHbi y 12 bh- 
UOB MHKpOCnOpH^HH, OTHOCJIIUHXCfl K 4 pO^aM CO CJIO>KHbIMH UHKJiaMH! 1 BUR 

poua Hyalinocysta Hazard et Oldacre, 1975 (Andreadis, Vossbrinck, 2002); 
9 bhuob Amblyospora Hazard et Oldacre, 1975 (Andreadis, 1986, 1988; Swen- 
ney et al., 1988, 1989, 1990; Becnel, 1992; White et al., 1994; Vossbrinck et al., 
1998; Vossbrinck et al., 2004), 1 bur Parathelohania Codreanu, 1966 (Avery, 
Undeen, 1990) h 1 bur Duboscqia Perez, 1908 (Swenney et al., 1993). 3th na- 
pa3HTbi 3apa>KaK>T b KanecTBe npOMejKyTOHHbix xo3aeB 10 buzjob paKOo6pa3- 
HblX. YcTaHOBJieHO, HTO KRyKRblU BUR MHKpOCnOpH^iHH CO CJIO)KHbIM U.HKJ10M 
pa3BHTHH MO^CeT 3apa>KaTb TOJIbKO O^HH BHU OKOHHaTeJlbHOTO X03flHHa — KO- 
Mapa, ho HecKOJibKO bhuob npoMejKyTOHHbix xo3aeB — paKOo6pa3Hbix. TaK, 
uaHHbie ceKBeHHpOBaHra MCpPHK MHKpocnopuzuiH H3 Konenou noKa3ajiH, hto 
no KpaHHen Mepe uBa BH,ua panKOB cjiyjKaT npOMe>KyTOHHbiMH xo3aeBaMH rjih 
AByx napa3HTOB poua Amblyospora : Acanthocydops vernalis n Diacyclops bi- 
cuspidatns abjuuotca npOMe^cyTOHHbiMH xo3aeBaMH rjvi Amblyospora cinerei 
Andreadis, 1994 h A . stimuli Andreadis, 1994 cooTBeTCTBeHHO (Vossbrinck 
et al., 2004). 

TeM He MeHee HauiH MHoroHHCJieHHbie OKcnepHMeHTajibHbie 3apa^ceHra He 
bmhbhjih npOMe^cyTOHHbix xo3JieB Rim bhuob MHKpocnopH^HH pouoB Amblyos¬ 
pora , Parathelohania h Trichoctosporea Larsson, 1994. 

3KCnepHMeHTaJlbHbIH nOHCK npOMOKyTOHHbIX X03JieB MHKpOCnOpHUHH KO- 
MapoB Bejica b uByx HanpaBJieHH^x: cnopbi MHKpocnopHUHH Hen^eHTH^HUH- 
pOBaHHblX BH^OB H3 MaCCOBbIX BH£OB KOnenOU HCnOJlb30BaJlH RJ1X 3apa>KeHHfl 
J1HHHHOK KOMapOB, a CnOpaMH MHKpOCnOpH^HH H^eHTH(j)HU,HpOBaHHbIX BH^OB 
H3 jihhhhok KOMapOB 3apa>KajiH paKOo6pa3Hbix. 

npH nOCTaHOBKe OKCnepHMeHTOB yHHTbIBaJIHCb B03paCT X03flHHa H R03B 
cnop npn 3apa)KeHHH. H3BecTH0, hto MHKpocnopn^HH 6oJiee ycnemHo 3apa^ca- 
k)t >KHBOTHoe-xo3^HHa b MJia^uiHx B03pacTax, TeneHHe 6oJie3HH h cnopooGpa- 
30BaHHe npoxo^T TeM 6biCTpee, neM Bbirne uo3a cnop (nccn, 1974). nooTOMy 

MbI HCnOJlb30BaJlH JIHHHHOK KOMapOB nepBOTO H BTOpOTO B03paCTa H paKOoG- 
pa3HbIX Bcex CTa^HH pa3BHTM. YHHTblBa^, HTO RJIK npOXO^eHHJI nOJlHOTO 
^cH3HeHHoro UHKJia napa3HTy HeoGxouHMO MHHHMyM usa roua, onbiTbi npoBe- 
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T a 6 ji h ij a 2 

Bh^bi MHKpocnopH^HH H3 Koneno^ 3ana^HOH Ch6hph, £Jia Koxopbix noJiyneHbi ^aHHbie HyieneoTH^HBix nocjie^oBaxejibHOCxeH McpPHK 


Table 2. Microsporidian species from copepods in Western Siberia, for which the nucleotide sequences of ssrDNA were obtained 


Bhji paKoo6pa3Horo 

Bh,H MHKpOCnOpHflHH 

Ochobhoh 

X03JIHH 

Medo h BpeMa o6HapyaceHH« 
Konenoa 

MecTO h BpeMa oSHapyacemui 
KOMapOB 

Acanthocyclops venustus 

Amblyospora rugosa 

Oc. cataphylla 

JlyroBaa 3a6oJioneHHOCxb, 
r. CesepcK, 06.05.2007 r. 

JlecHaa 3a6oJioneHHOCTb, 
r. Tomck, 14.05.2005 r. 

Ac. reductus 

Trichoctosporea pygopellita 

Oc. excrucians 

JlecHa^ 3a6onoHeHHOCTB, 
r. Tomck, 26.05.2007 r. 

JlecHaa 3a6oJioneHHOCTb, 
r. Tomck, 30.05.2006 r.; 
jiyroBaa 3a6oJioueHHOcxb, 
r. CeBepcK, 18.05.2008 r. 

Diacyclops sp. 

Microsporidium diacyclopy 

Hex 

JlecHaa 3a6oJiOHeHHOCTb, 
r. Tomck, 30.04.2007 r. 

Hex 

Thermocyclops sp. 

Microsporidium thermocyclopy 

» 

Kpyrjioe 03., r. Tomck, 

06.05.2007 r. 

» 

Ac. americanus 

Microsporidium americanus 

» 

JlyroBaa 3a6oJiOHeHHOCxb, 
noc. BaKHap Tomckoh o6ji., 
20.05.2007 r. 

» 

D. limnobius 

Microsporidium limnobius 

» 

JlyroBaa 3a6oJioneHHOCxb, 
noc. TnMHpa3eB0 Tomckoh o6ji., 
06.05.2007 r. 

» 








^eHbi b pa3JiHHHbix coneTaHH^x: 3apa>KeHHe b tot >Ke ce30H cbc^chmh cnopaMH 
hjih 3apa)KeHHe oceHbio, jih6o cjie^yiomeii BecHOii cnopaMH, coACp^canj,HMHCH 
b xojio^njibHHKe hjih npH KOMHaTHOH TeMnepaType. J\nn nepeKpecTHbix 3apa- 
JKeHHH COCTaBJl^JlH napbl H3 COBMeCTHO o6HTaK)mHX B npHpO^HblX yCJIOBHJIX 
bh^ob xo3^eB. Jinn 3apa>iceHHfl jihhhhok KOMapOB Hcnojib30BaHbi cnopbi H3 
MaccoBbix bh^ob u,HKJionoB ( Cyclops scutifer , C. strenuus , Thermocyclops rylo- 
vz, T. asiaticus , Diacyclops limnobius , D. bicuspidatus , Acanthocyclops reduc¬ 
tus , A vernalis) (Ta6ji. 3). jih 3apa>KeHHJi Koneno,zt ncnojib30BaHbi cnopbi mhk- 
pocnopn^HH, npHHaAJie^cam,Hx po^aM Amblyospora , Parathelohania h 7W- 
choctosporeci H3 jihhhhok KOMapOB Aedes cinereus Meigen, Ochlerotatas 
excntcians (Walker), Oc. cantans Meigen, Oc. caspius (Pallas), Oc. communis 
(De Geer), Oc. punctor (Kirby), Anopheles beklemishevi Stegnii et Kabanova, 
An. messeae Falleroni (TaGji. 4). 

Bee BapnaHTbi onbiTOB conpOBO^ajiHCb KOHTpojieM 6e3 BHecemw cnop na- 
pa3HTa. BrayajibHbie HaGjHo^eHHH, a TaKJKe CBeTO- h 3JieKTpOHHO-MHKpo- 
CKonnHecKHH aHajiH3 jihhhhok KOMapOB h HH3UIHX paKOo6pa3Hbix, no™6- 
HJHX BO BpeMJI npOBe^eHHH OKCnepHMeHTOB H no HX OKOHHaHHH, He BbUIBHJIH 
3apa^ceHHbix ocoGeft. Ha Ma3Kax h yjibTpaTOHKHx cpe3ax CTa^HH MeporoHHH h 
cnoporoHHH, a TaK^ce 3pejibie cnopbi MHKpocnopn^HH He oGHapy>KeHbi. O^Ha- 
ko c noMom,bio /JHK-aHajiroa HaMH BbuiBJieHbi b KanecTBe noTeHijHajibHbix 
npOMe^cyTOHHbix xo3aeB MHKpocnopH^HH H3 KOMapOB pozta Ochlerotatus 
Lynch et Arribalzaga £Ba BH^a hh3uihx paKOo6pa3Hbix pojta Acanthocyclops 
Kiefer. 

HyKJieoTH^Hbie nocjie^OBaTejibHOCTH ynacTKOB reHa MHKpocnopHAHH H3 
Koneno# Acanthocyclops venustus Norman et Scott OKa3ajiHCb n^eHTHHHbi no- 
cjie^OBaTejibHOCTJiM reHa MCpPHK MHKpocnopH^HH Amblyospora rugosa Si¬ 
niakova et Pankova, 2005 H3 KOMapOB Oc. cataphylla Dyar. TaKHM o6pa30M, 
mm HauuiH no^TBep^eHne TOMy, hto MHKpocnopH^Hfl A. rugosa Hcnojib3yeT b 
K anecTBe ochobhoto xo3*iHHa KOMapOB Oc. cataphylla h mo^kct Hcnojib30BaTb 
b KanecTBe npoMe^yTOHHoro X03flHHa Konenoa A venustus (TaGji. 2) (CHMaKO- 
Ba h jip., 2011). 

HaMH ycTaHOBJieHO TaK^ce, hto HyKJieoTH^Hbie nocJie^OBaTejibHOCTH ynaer- 
kob reHa MCpPHK MHKpocnopH^HH H3 Koneno,ai Acantocyclops reductus (Chap- 
puis) H^eHTHHHbi nocjie^OBaTejibHOCTJiM reHa MHKpocnopH^HH Trichoctospo- 
rea pygopellita Larsson, 1994, napa3HTa KOMapOB Oc. excrucians. 3tot (J)aKT 
roBopHT o tom, hto y MHKpocnopH^HH T. pygopellita H3 KOMapOB Oc. excruci¬ 
ans npOMe>KyTOHHbiM xo3ahhom MOJKeT GbiTb iiiHKJion Ac. reductus (TaGji. 2) 
(CnMaKOBa h £p., 2011). 

TaKHM o6pa30M, H3yneHne MHKpocnopH^HH hh3hihx paKoo6pa3Hbix Ha Tep- 
pHTOpnn 3ana^HOH CnGnpH noKa3aJio, hto OKCTeHCHBHOCTb 3apa^ceHHJi npn- 
po^Hbix nonyjnmHir panKOB HH3Ka^ h cocTaBJuieT okojio 2 %. MaKCHMajibHaa 
3apa)KeHHOCTb Ha6jiio,aaeTCfl bo BpeMeHHbix Bo^oeMax b nepHO# ot KOHija an- 
pejiH £0 cepe^HHbi Maa. 3apa^ceHHbie paHKH orannaioTCJi ot 3,zjopOBbix MaTo- 
Bo-6ejiofi hjih opaH^ceBon MaTOBoii OKpacKOH. napa3HTbi jioKajiH3yioTCJi b re- 
MOH,eJie H/HJIH JIHHHHKaX caMOK. 

Yjn>TpacTpyKTypHbie HccJie^OBaHHJi bbijibhjih 6oJibmoe BH^oBoe pa3HOo6- 
pa3ne MHKpocnopH^nn, napa3HTHpyiomHx y hh3ihhx paKOo6pa3Hbix. O^HaKO 
nojmoe onncaHHe MHKpocnopH^HH h onpe^eJieHHe hx bh^oboh h po^OBon 
npHHa^i,Jie}KHOCTH Hy^aiOTCJi b ^onoJiHHTeJibHbix nccJie^oBaHHJix H3-3a OTcyT- 
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TaSjmqa 3 

YcjioBHfl 3apaaceHH^ cnopaMH MHKpocnopH^HH H3 hh3iiihx paicoo6pa3Hbix jihhhhok KOMapoB ceM. Culicidae 
(bo Bcex BapnaHTax nojiyneH OTpmjaTejiBHHH pe3yjibTaT) 


Table 3. Conditions of infection of mosquito larvae of fam. Culicidae by spores of microsporidia from lower crustaceans 

(negative result was obtained in all the cases) 


Bh,H MHKpOCnopHtfHH 

Xo3flHH 

Blitfbl KOMapoB 

BpeMa npoBeaemni 
onbua, £hh 

TeMnepaiypa, °C h 
B peMfl xpaHeHHK cnop 

TeMnepaiypa, °C, 
(KOJIHHeCTBO 
noBTopHOCTen) 

Microsporidium sp. 1 

Daphnia pulex 

Anopheles atroparvus 

0 raSejIH JIHHHHOK 

CBe^cHe cnopti 

+28 (2) 

Microsporidium sp. 2 

Cyclops insignis 

Anopheles atroparvus 

To >xe 

1 Mec. ot 0 £0 +5 

+23 (10) 

Microsporidium sp. 3 

Acanthocyclops sp. 

Ae. cinereus, Oc. excruci- 
ans y cantanSy caspius, 
communisy punctor 

14 

CBeacHe cnopti 

ot +18 j\o +23 (1) 

Microsporidium sp. 4 

Cyclops insignis , 
Microcyclops sp. 

Oc. communis 

14 

To >Ke 

To ace 

Microsporidium sp. 5 

Mesocyclops leuc- 
karti 

Oc. excrucians 


» » 

» » 

Microsporidium sp. 6 

Diacy clops limnobi- 
uSy bicuspidatus 

Oc. euedeSy Oc. cantans 

18 

» » 

ot +20 ^o +23 (4) 

Microsporidium sp. 7 

Cyclops sp. 

Oc. excrucians 

8 

» » 

ot +20 flo +23 (1) 

Microsporidium sp. 8 

Cyclops sp., Thermo- 
cyclops sp. 

An. messeae 

flp rndejiH jihhhhok 
hjih Bbinjiozta HMaro 

1 Mec. npn KOMHaT- 
hoh TeMnepaType 

ot +23 flo +25 (2) 
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TaSjiHua 4 


Ychobhh 3apa^eHHH cnopaMH MHKpocnopHAHH H3 jihhhhok KOMapoB ceM. Culicidae conyTCTByiomHX hm thapo6hohtob 

(bo Bcex BapnaHTax nojiyneH OTpmjaTejibHbiH pe3yjibTaT) 


Table 4. Conditions of infection of associated aquatic organisms by spores of microsporidians from mosquito larvae of the family Culicidae 

(negative result was obtained in all the cases) 


Bm 

MHKpocnopjmHH 

X03«HH 

Biujbl rH^podHOHTOB 

BpeMJi 
npoBeaeHHfl 
OnbITOB, aHH 

BpeMJi h TeMneparypa, 
°C xpaHeHHJi cnop 

TeMnepaiypa, °C, 

(KOJIHHeCTBO 

IIOBTOpHOCTeH) 

Parathelohania for - 
mosa 

Anopheles messeae 

Acanthocyclops gigas y Ac. viridis, Macr- 
cyclops albiduSy Eucyclops serrulatus , 
Cyclops sp. 

14 

1 Mec. ot 0 AO +5 

ot +20 ao +23 (2) 

P. tomski 

An. messeae 

Ac. gigaSy M. albiduSy Cyclops sp., Daph- 
nia pulex 

14 

6 Mec. ot 0 ao +5 

ot +15 ao +17 (2) 

P. teguldeti 

An. beklemishevi 

Ac. gigasy Ac. viridis , Ac. vernaliSy M. albi- 
duSy E. serrulatusy Cyclops sp., Meso- 
cyclops sp., D. pulex 

35 

3 Mec. ot 0 ao +5 

ot +18 ao +23 (2) 

P. teguldeti 

An. beklemishevi 

Coenagrion vernale, ceM. Coenagrionidae, 
Cloen dipterum, ceM. Baetidae 

19 

3 Mec. ot 0 ao +5 

ot +18 ao +23 (6) 

Amblyospora caspi- 
us 

Ochlerotatus caspi- 
us , communis 

Ac. gigasy Ac. viridis , M. albidus, D. pulex 

14 

1 Mec. npn +23 
h CBeacne 

ot +25 ao +28 (9) 

Amblyospora sp. 

Oc. excrucians , fla- 
vescens 

Ac. vemalis, Ac. viridis, Microcyclops sp., 
Daphnia abtusa 

19 

2 Mec. npu +4 

ot +18 ao +23 (3) 

Amblyospora sp. 

Oc. excrucians 

Mesocyclops leucarti 

19 

To TKe 

ot +18 ao +23 (1) 

Amblyospora sp. 

Oc. flavescens y punc- 
tor 

Oc. excrucians 

Ac. vemalisy Ac. viridis 

19 

» » 

ot +18 ao +23 (2) 

Amblyospora sp. 

Ac. gigasy Ac. vemalis , Ac. viridis , 

M. crassusy M. leucarti y Paracyclops 
fimbriatuSy Daphnia abtusa , Cyclops in- 
signis 

19 

» » 

ot +18 ao +23 (9) 

Amblyospora sp. 

Oc. flavescens 

Ac. vernaliSy Ac. viridis , M. crassusy M. le¬ 
ucartiy Paracyclops fimbriatus 

19 

» » 

ot +18 ao +23 (3) 

Amblyospora sp. 

Oc. punctor 

M. crassusy Daphnia obtuse 

19 

» » 

ot +18 ao +23 (5) 
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ctbhh b HacTO^mee BpeMJi ^aHHbix jih6o 
no MOJieKyjiHpHon (jmjioreHnn, jih6o no yjibT- 
pacTpyKType BHyTpnKJieTOHHbix CTa^nn napa- 
3HTa. 

Mop(|)OJiornHecKne n MOJieicyjiJipHO-reHe- 
TnnecKne nccne^OBaHra, npOBe^eHHbie HaMn, 
noica3ajiH, hto MHKpocnopmmn HH3mnx pa- 
KOo6pa3Hbix 3anaAHon Cn6npn npe^CTaB- 
neHbi BceMH 3KOJiornHecKHMH rpynnaMn na- 
pa3HTOB, onncaHHbiMn b Espone: a) cneuna- 
JIH3HpOBaHHbIMH BH^aMH, pOACTBeHHbIMH 
ApyrnM MHKpocnopn^nflM pauKOB; 6) Bn^a- 
mh, o6pa3yK>mnMncH b pe3ynbTaTe pa3pbiBa 
apeanoB ocHOBHoro n npOMe>KyroHHoro xo35i- 
nHa n 6jin3KOpOACTBeHHbiMn bh^bm napa- 

3HTOB CO CJ105KHbIMH UHKJiaMH H3 KpOBOCOCy- 
ujhx KOMapOB; b) bh^bmh, oahh H3 OTanoB 
cno^cHoro }Kn3HeHHoro unKJia KOTOpbix npo- 
XOtfHT B ^OnOJlHHTeJlbHOM npOMOKyTOHHOM 

xo3JiHHe — panKe, a nojmbin )KH3HeHHbin 
Uhkji 3aBepmaeTC5i c yuacTneM ocHOBHoro xo- 
3HHHa — KpOBOCOcymero KOMapa ceM. Culici- 
dae. 
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INFESTATION OF LOWER CRUSTACEANS (COPEPODA, CLADOCERA) 
WITH MICROSPORIDIANS (MICROSPORIDIA) IN WESTERN SIBERIA 

V. V. Lukyantsev, A. V. Simakova 
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SUMMARY 

The search for intermediate hosts of microsporidians of bloodsucking mosquitoes of 
the family Culicidae with complicated two-host developmental cycles in Western Siberia 
resulted in revealing of 19 microsporidian species in crustaceans. Crustacean microspori¬ 
dians are represented as by specialized parasites of crustacean, being or being not related 
to microsporidians parasitizing mosquitoes, and by parasites of mosquitoes having only a 
part of their complicate life cycle in crustaceans. Sequencing of ssrDNA of microsporidins 
from copepods had demonstrated that Acanthocyclops venustus Norman et Scott can be an 
intermediate host of Amblyospora rugosa Simakova et Pankova, 2005 from mosquitoes 
Oc. cataphylla Dyar., and Accintocyclops reductus (Chappuis) can be an intermediate host 
of Trichoctosporeapygopellita Larsson, 1994, a parasite of the mosquito Oc. excrucians 
(Walker). According to their fine structure, microsporidians from Daphnia Muller belong 
to the genera Bervaldia Larsson, 1981 and Agglomerata Larrson et Yan, 1988. The infesta¬ 
tion rate in natural population of crustaceans was low, constituting about 2 %. The maxi¬ 
mal infestation rate was observed in temporary reservoirs since late April till early May. 
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